Abstract. Maximum power point tracking (MPPT) technology is widely used in photovoltaic power generation system, according to the characteristics of photovoltaic battery, a novel RMPPT/PID control method is introduced for MPPT of photovoltaic system. Photovoltaic energy generation system can track the maximum power of PV cell rapidly by using RMPPT/PID control. On the base of RMPPT control, an added PI control is used to eliminate the power oscillation around maximum power point. Simulation results have verified the good performance of the proposed method.
Introduction
The MPPT is the important technology of photovoltaic power generation system, the purpose of MPPT control is to ensure the photovoltaic system working at the maximum power point. Which through the photovoltaic cell output voltage and current real-time detection, resulting in the current operating point of power, which is collectted by before and after two consecutive moments and detect to compare, repeating the previous work and stable at MPP eventually. In this paper, the RMPPT / PID dual-mode control strategy is used to control the photovoltaic power generation system based on the disturbance observation method, finally working at the maximum power point.
The Solar Cell Array Characteristics
Solar cells are made using the photovoltaic effect of semiconductor materials, the photovoltaic effect is which the phenomenon that the electromotive force is generated by the absorption of light energy by the semiconductor material. According to the theory of electronics, the equivalent circuit of solar cells as shown in Fig.1[1,2 ]. According to the equal circuit of solar battery to establish simulation model, which can be seen that the light intensity and the battery junction temperature are the most important parameters affecting the power output of the solar cell [3, 4] , as shown in Fig.2 .
In order to verify the authenticity of the PV characteristic curve, in the laboratory, a set of 700W polysilicon photovoltaic array and the characteristic curve were measured, as shown in Fig.3 and Fig.4 . From the curve we know the open circuit voltage with light from the reduction of decline, on the contrary the Short-circuit current and Maximum output power rise. 
The Principle and Realization of Dual -mode Control Based on RMPPT/PID The Control Principle of RMPPT
At present, the main mppt control methods are constant voltage method (CVT), Perturbation observation method (P&O) [5] , conductance increment method (IC) [6, 7] and so on. For those time-varying systems, the traditional methods cannot be used to track MPP accurately, using the RMPPT control to detect its changes real-time when the system in any sunshine and temperature conditions. making the solar cell working at the mpp.
The Control Implementation of RMPPT/PID
From the P-V characteristics of solar cell we can see that solar panels can work at different output voltages in a certain light intensity and ambient temperature, but only when 0 / = dV dP , the output power of the solar panel can reach MPP place. By changing the direction of the disturbance continually depending on the size of the dV dP / , making the working point on the 0 / = dV dP [8, 9] . Although this method is more convenient to control, but involves differential operation, this paper proposes a new method of RMPPT, as shown in Fig.5 .
+ dp + Figure 5 . The control principle of dP.
From fig. 4 we can see that the power changes as the command voltage of U according to the characteristic of P-V, making it gradually move closer to the MPP and work around the maximum power point. In order to reduce the system oscillation near the maximum power point caused by the power loss, which is reduced by making PID adaptive algorithm [10, 11] .
The Simulation of Dual -mode Control Based on RMPPT/PID
In order to verify the validity of the RMPPT/PID dual-mode control algorithm, which is simulated by the changes of light intensity. According to the * SP U change to determine the maximum power point, needing to consider the step of power change which should be based on the actual system requirements and experimental experience to reduce power oscillation on MPP [6, 7] , as shown in Fig.6 . The simulation time is 12s, zero-order retainer sampling period is 10 4 e s − , the logic decision function by 5 . 2 max ≤ − P P to achieve switching between the TMPPT and PID algorithm, the PID parameters are 
Simulation Results Analysis
The experimental photovoltaic module parameters for the simulation target, maximum power point voltage is V 6 . 17
, maximum power point current is A 4 . 3
, maximum power point power is Wp 60 , short circuit current is
. The power output curve by using RMPPT control and RMPPT / PID dual-mode control , as shown in Fig.7 and Fig.8 . By comparing which the system can work in a very short period of time at the maximum power point, using RMPPT control system, which the maximum power from 58.5W rising to 65W , the light intensity from 2 / 800 m W to 2 / 1000 m W on 3s, the system has obvious fluctuations near the maximum power point. After adding the PID control, the output has large fluctuations between 3s and 6s, then oscillation significantly reduced. 
Conclusions
In this paper, the non-linear characteristics of solar cells, as well as the defect of traditional MPPT control method, according to the RMPPT method to propose the improved control scheme. The simulation results show that the method can quickly and accurately track the MPP and basically eliminate the MPP power oscillation phenomenon, making the whole system stably.
